Regulation of platelet-activating factor receptor and platelet-activating factor receptor-mediated biological responses by cAMP in rat Kupffer cells.
Treatment of cultured Kupffer cells with the beta-adrenergic agonist isoproterenol (10 microM) for a short period of time (30 min) attenuated the subsequent platelet-activating factor (PAF)-induced arachidonic acid release and cyclooxygenase-derived eicosanoid (e.g. thromboxane B2 and prostaglandin E2) production. This effect of isoproterenol was highly specific since the alpha-adrenergic agonist phenylephrine and the beta-adrenergic antagonist propranolol had no effect on the stimulatory effect of 1-O-alkyl-2-acetyl-sn-glycero-3-phosphocholine (AGEPC). The inhibitory effect of isoproterenol on the AGEPC-induced arachidonic acid release was demonstrated through the use of a specific beta-adrenergic subtype agonist and antagonist to be mediated by beta 2-adrenergic receptors on Kupffer cells. These inhibitory effects of isoproterenol can be mimicked by dibutyryl cAMP but not by dibutyryl cGMP, suggesting that a cAMP-dependent mechanism is likely involved in the regulatory action of isoproterenol. Ligand binding studies indicated that short term (i.e. 30 min) treatment of the cultured Kupffer cells with either isoproterenol or dibutyryl cAMP had no effect on the specific [3H]PAF binding. However, long term incubation (9-24 h) with dibutyryl cAMP caused down-regulation of the PAF receptors in rat Kupffer cells. Forskolin (0.1 mM), an adenylyl cyclase activator, down-regulated the surface expression of the AGEPC receptors more rapidly, decreasing the specific [3H]AGEPC binding by approximately 40% within 2 h. The receptor regulatory effect of dibutyryl cAMP and forskolin was time- and concentration-dependent. These observations suggest that a cAMP-dependent mechanism coupled with beta 2-adrenergic receptors may have important regulatory effects on the PAF receptor and post-receptor signal transducing mechanisms for PAF in hepatic Kupffer cells.